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(54) CIRCUIT ASSEMBLY

(57) Provided is a circuit assembly having a new
structure in which a busbar circuit unit overlapped with a
printed circuit board can reliably be fixed regardless of
the heating temperature at the time of soldering of an
electrical component. In a circuit assembly 10 in which
a busbar circuit unit 16 is overlapped with and fixed to a
printed circuit board 12, the busbar circuit unit 16 is con-
figured as one piece by busbars 14 being buried between
insulator layers 22 and 26, and has an exposed section
44 in which a part of the busbars 14 is exposed via a
through-hole 40 of the insulator layer 22. The insulator
layer 22 of the busbar circuit unit 16 is overlapped with
the printed circuit board 12 and is fixed thereto via fixing
means 36, and terminal sections 56 of an electrical com-
ponent 20 are soldered to and mounted on the exposed
section 44 of the busbar circuit unit 16 and a printed wiring
54 of the printed circuit board 12.
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Description

Technical Field

[0001] The present invention relates to a circuit assem-
bly in which a busbar circuit unit constituted by a plurality
of busbars is overlapped with and fixed to a printed circuit
board.

Background Art

[0002] Conventionally, circuit assemblies that include
a composite arrangement of a printed circuit board serv-
ing as a control circuit and a busbar circuit unit that is
constituted by a plurality of busbars and serves as a large
current circuit are known as a circuit assembly that is to
be accommodated in an electrical junction box of an au-
tomobile. Particularly in recent years, a circuit assembly,
as disclosed in JP 2003-164039A (Patent Document 1),
that has a structure in which busbars constituting a bus-
bar circuit unit are directly fixed to a surface of a printed
circuit board via an adhesive layer has been proposed,
in order to achieve downsizing and space-saving of the
electrical junction box.
[0003] Terminal sections of electrical components
such as a relay and a switch are connected to and mount-
ed on printed wirings of the printed circuit board and the
busbars of the busbar circuit unit of such a circuit assem-
bly by soldering such as reflow soldering.
[0004] However, the circuit assembly having the con-
ventional structure has the problem that in the process
of mounting the electrical components by soldering, ad-
hesion between the busbars and the printed circuit board
with the adhesive layer cannot be maintained. Specifi-
cally, in recent soldering processes using lead-free sol-
der, the heating temperature in the reflow furnace at the
time of soldering needs to be higher than that in the case
of conventional eutectic soldering, and may be higher
than the melting temperature of plated layers such as tin
plating applied to the surface of the busbars. In this case,
there is the risk that due to the melting of the plated layer,
the adhesion between the adhesive layer and the bus-
bars is not maintained and the busbars are removed or
separated from the printed circuit board.
[0005] Meanwhile, JP 2007-306672A (Patent Docu-
ment 2) proposes that plated layers of busbars are made
of nickel that has the melting temperature higher than
the heating temperature of a reflow furnace. Although
this measure indeed solves the problem that the plated
layers of the busbars are melted due to the heating tem-
perature at the time of soldering and the adhesion be-
tween the plated layers and the adhesive layer is dam-
aged, the nickel-plated terminal sections of the busbars
inevitably have a high hardness. Accordingly, if a plated
layer of a counterpart terminal that is connected to the
nickel-plated terminal section is plated with, for example,
tin, which has a lower hardness than nickel, there will be
the risk that a new problem may be caused that due to

sliding of the contact surfaces of both terminals with re-
spect to each other, the plated layer having a lower hard-
ness wears and the contact resistance increases.

Citation List

Patent Documents

[0006]

Patent Document 1: JP 2003-164039A
Patent Document 2: JP 2007-306672A

Summary of Invention

Technical Problem

[0007] The present invention was made in view of the
above-described circumstances, and its object to be
solved is to provide a circuit assembly that has a new
structure in which a busbar circuit unit that is overlapped
with a printed circuit board can reliably be fixed thereto
regardless of the heating temperature at the time of sol-
dering of an electrical component.

Solution to Problem

[0008] According to a first aspect of the present inven-
tion, a circuit assembly is such that a busbar circuit unit
that is constituted by a plurality of busbars is overlapped
with and fixed to a printed circuit board that has a printed
wiring, wherein the busbar circuit unit is configured as
one piece by the busbars being buried in an insulator
layer, and has an exposed section in which a part of the
busbars is exposed via a through-hole formed in the in-
sulator layer, the insulator layer of the busbar circuit unit
is overlapped with the printed circuit board, and is fixed
to the printed circuit board via fixing means, and terminal
sections of an electrical component are soldered to and
mounted on the exposed section of the busbar circuit unit
and the printed wiring of the printed circuit board.
[0009] According to this aspect, the circuit assembly
is configured in a state in which the busbars are buried
in the insulator layer, and the insulator layer is overlapped
with the printed circuit board and is fixed thereto via the
fixing means. Accordingly, even if the circuit assembly is
heated when an electrical component is mounted on the
circuit assembly by soldering, and surface plating of the
busbars is melted, the melting of the plating does not
affect the fixation surface of the busbar circuit unit that
is fixed to the printed circuit board, and the fixation state
is reliably maintained.
[0010] Moreover, since the melting of the plating of the
busbars does not affect the fixation strength between the
busbar circuit unit and the printed circuit board, it is not
necessary to change the type of the plating on the sur-
faces of the busbars depending on the heating temper-
ature at the time of soldering, improving the degree of
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freedom of selection for plating of the busbars. For ex-
ample, even if an electrical component is mounted on
the circuit assembly by reflow soldering using lead-free
solder, the busbars can be plated with tin, which has a
lower melting temperature than the lead-free solder.
[0011] In addition, since the busbar circuit unit is con-
figured as one piece by the busbars being buried in the
insulator layer, handling and the insulation property of
the busbar circuit unit are improved.
[0012] Note that any fixing means may be used as long
as it can fix the insulator layer of the busbar circuit unit
to the printed circuit board with relative positions fixed,
and may be, for example, an adhesive sheet or an ad-
hesive agent that is provided between the insulator layer
and the printed circuit board, or may be configured by,
for example, clinch sections or a bolt and a nut that sand-
wich the insulator layer and the printed circuit board.
[0013] Furthermore, the busbar circuit unit may be con-
figured by molding an insulator layer made of a synthetic
resin around the busbars, or the busbar circuit unit that
has an insulator layer in which the busbars are buried
may be configured by pressing a prepreg, which is a
sheet material obtained by impregnating fiberglass cloth
with a half-cured epoxy resin, against both sides of the
busbars, and curing the prepreg by thermal pressing.
[0014] According to a second aspect of the present
invention, the circuit assembly according to the first as-
pect is such that the busbar circuit unit has a terminal
section that is formed as one piece with ends of the bus-
bars and protrudes outward from the insulator layer, and
a thickness of the terminal section is increased by folding
over the ends of the busbars.
[0015] According to this aspect, the terminal section
provided at the ends of the busbars has a large plate
thickness by folding over the ends. Therefore, it is pos-
sible to reduce the plate thickness of the intermediate
section, in the length direction, of the busbars constituting
the circuit section while ensuring the plate thickness that
is needed for the connector connection terminal section,
making it possible to avoid the plate thickness of the cir-
cuit section of the busbars that is larger than necessary
in conformity to the terminal section, achieving a reduc-
tion in material cost.
[0016] Furthermore, by reducing the thickness of the
circuit sections that are to be buried in the insulator layer,
it is possible to reduce the entire plate thickness of the
insulator layer, and to advantageously achieve a reduc-
tion in material cost and reduction in size and thickness
of the entire busbar circuit unit.
[0017] According to a third aspect of the present inven-
tion, the circuit assembly according to the first or second
aspect is such that the fixing means is constituted by a
clinch section that is provided at an end of the busbars
protruding outward from an outer edge section of the in-
sulator layer of the busbar circuit unit, and the insulator
layer of the busbar circuit unit is fixed to the printed circuit
board by the clinch section being bent toward the printed
circuit board with which the insulator layer is overlapped

and the printed circuit board being sandwiched between
the insulator layer and the clinch section.
[0018] According to this aspect, by the clinch section
provided at an end of the busbars serving as the fixing
means and the printed circuit board being sandwiched
between the insulator layer and the clinch section, it is
possible to fix the busbar circuit unit to the printed circuit
board. Therefore, an adhesive sheet that is convention-
ally needed for fixing a busbar circuit unit to a printed
circuit board can be omitted, making it possible to reduce
the number of components.
[0019] Additionally, since the fixation of the busbar cir-
cuit unit to the printed circuit board is made by the me-
chanical fixing means using the clinch section, it is pos-
sible to firmly and reliably maintain the fixation state of
both components without being further affected by heat-
ing at the time of soldering.
[0020] According to a fourth aspect of the present in-
vention, the circuit assembly according to any one of the
first to third aspect is such that the fixing means is con-
stituted by an adhesive sheet that is provided between
the insulator layer of the busbar circuit unit and the printed
circuit board.
[0021] According to this aspect, a wide range of the
contact surface of the insulator layer of the busbar circuit
unit to the printed circuit board can reliably be fixed to
the printed circuit board via the adhesive sheet. Moreo-
ver, since the adhesive sheet is directly adhered to the
insulator layer and is separated from the plated sections
of the busbars, it is possible to eliminate the influence of
melting of the plating of the busbars on the adhesion
force, and to advantageously maintain the stable fixation
state.
[0022] Note that either or both of the adhesive sheet
and the clinch section may be employed as the fixing
means.
[0023] According to a fifth aspect of the present inven-
tion, the circuit assembly according to any one of the first
to fourth aspect is such that a heatsink made of a metal
plate is directly fixed to a surface of the busbar circuit
unit that is opposite to a surface overlapped with the print-
ed circuit board.
[0024] According to this aspect, since the busbars of
the busbar circuit unit are buried in the insulator layer, it
is possible to directly fix the heatsink made of a metal
plate to the busbar circuit unit. Therefore, an insulating
member that is conventionally needed for mounting a
heatsink on a busbar circuit unit can be omitted, making
it possible to reduce the number of components, to sim-
plify the structure, and to facilitate the manufacturing.
[0025] According to a sixth aspect of the present in-
vention, the circuit assembly according to any one of the
first to fifth aspect is such that a surface of the printed
circuit board that is opposite to a mounting surface is
overlapped with the busbar circuit unit, the printed circuit
board has a through-hole at a position that corresponds
to the exposed section of the busbar circuit unit, and a
busbar is exposed on the mounting surface of the printed
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circuit board.
[0026] According to this aspect, an electrical compo-
nent can easily be soldered to the printed wiring of the
printed circuit board and the busbar of the busbar circuit
unit by reflow soldering, achieving simplification of the
manufacturing process. Moreover, removal of the printed
circuit board from the busbar circuit unit due to a heating
temperature in a reflow furnace is advantageously pre-
vented.

Advantageous Effects of Invention

[0027] According to the present invention, since the
busbars are buried in the insulator layer, and the insulator
layer is fixed to the printed circuit board, the fixation state
can reliably be maintained even if surface plating of the
busbars is melted at the time of soldering an electrical
component. Therefore, it is not necessary to change the
type of the plating on the surface of the busbars depend-
ing on the heating temperature at the time of soldering,
improving the degree of freedom of selection for plating
of the busbars. Moreover, since the busbar circuit unit is
configured as one piece by the busbars being buried in
the insulator layer, handling and the insulation property
of the busbar circuit unit are improved.

Brief Description of Drawings

[0028]

FIG. 1 is a perspective view illustrating a circuit as-
sembly serving as an embodiment of the present in-
vention.
FIG. 2 is an exploded perspective view of the circuit
assembly (not including an electrical component)
that is shown in FIG. 1.
FIG. 3 is an exploded perspective view of a busbar
circuit unit shown in FIG. 2.
FIG. 4 is a plan view of the circuit assembly (not
including an electrical component) that is shown in
FIG. 1.
FIG. 5 is an enlarged view of a main part taken along
the cross-section V-V of FIG. 4.
FIG. 6 is an enlarged view of a main part taken along
the cross-section VI-VI of FIG. 4.
FIG. 7 is an enlarged cross-sectional view schemat-
ically illustrating a part of the circuit assembly shown
in FIG. 1.
FIG. 8 is an enlarged cross-sectional view of a main
part that corresponds to FIG. 5, illustrating another
aspect of fixing means for use in the circuit assembly
of the present invention.

Description of Embodiments

[0029] Hereinafter, embodiments of the present inven-
tion will be described with reference to the drawings.
[0030] First, FIGS. 1 to 7 show a circuit assembly 10

serving as an embodiment of the present invention. As
shown in FIGS. 1 and 2, the circuit assembly 10 includes
a printed circuit board 12 having printed wirings that are
not shown, a busbar circuit unit 16 that is constituted by
a plurality of busbars 14, and a heatsink 18 that is made
of a metal plate. The circuit assembly 10 is constituted
by the printed circuit board 12 on which electrical com-
ponents 20 such as relays are mounted being overlapped
with and fixed to the upper side of the busbar circuit unit
16, and the heatsink 18 being directly fixed to the lower
side of the busbar circuit unit 16. Note that in the following
description, unless otherwise noted, "upper side" refers
to the upper side of FIG. 1 on which the printed circuit
board 12 is located, and "lower side" refers to the lower
side of FIG. 1 on which the heatsink 18 is located.
[0031] As shown in FIG. 3, the busbar circuit unit 16
includes an upper insulator layer 22, a busbar circuit 24
that is constituted by the plurality of busbars 14, and a
lower insulator layer 26. The busbar circuit 24 is of a
conventionally known type, and is formed by a conductive
metal plate being pressed, punched, and bent. Specifi-
cally, the busbar circuit 24 has two ends 28a and 28b in
its width direction, and at one end 28a (at the rear of FIG.
3), ends of the plurality of busbars 14 are bent in the
shape of a crank and their tips are tuning fork-shaped,
forming a fuse connection terminal section 30 into which
connection sections of electrical components such as,
for example, fuses that are not shown are inserted for
connection. On the other hand, at the other end 28b (at
the front of FIG. 3), ends of the plurality of busbars 14
are similarly bent in the shape of a crank, forming a con-
nector connection terminal section 32 that is to be insert-
ed into, for example, a not-shown connector housing and
serves as a connector terminal fitting.
[0032] In addition, a clinch section 36 is formed in sub-
stantially the center, in the width direction, of each of two
ends 34a and 34b of the busbar circuit 24 in the longitu-
dinal direction. Specifically, on each of the ends 34a and
34b in the longitudinal direction, a pair of slits 38 extend-
ing in the longitudinal direction from the edge section of
that end are formed at a distance from each other in the
width direction, which is orthogonal to the longitudinal
direction, and so as to penetrate through the busbar cir-
cuit 24 in its thickness direction. The clinch section 36 is
formed by a rectangular region sandwiched in the width
direction between the pair of slits 38 being cut and raised
upward. Note that by the front ends of the clinch sections
36 being bent toward the printed circuit board 12 that is
overlapped with the busbar circuit unit 16, the busbar
circuit unit 16 is fixed to the printed circuit board 12, as
will be described later.
[0033] On the other hand, as shown in FIGS. 2 and 3,
both the upper insulator layer 22 and the lower insulator
layer 26 are formed so as to be slightly smaller than the
busbar circuit unit 16, and in particular, have a length in
the longitudinal direction that is substantially the same
as that of the distance between the clinch sections 36.
As shown in FIG. 3, both the upper insulator layer 22 and
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the lower insulator layer 26 have substantially the same
size, but the upper insulator layer 22 has a plurality of
through-holes 40 that are used for mounting terminal sec-
tions 56 of the electrical components 20 that will be de-
scribed later. Here, both the upper insulator layer 22 and
the lower insulator layer 26 are made of a well-known
insulating material such as a prepreg obtained by fiber-
glass cloth being impregnated with an epoxy resin. In
FIG. 3, the upper insulator layer 22 is in the so-called C-
stage, in which a thermo-setting resin such as an epoxy
resin is fully cured, but the lower insulator layer 26 is in
the so-called B-stage, in which the thermo-setting resin
is not fully cured. Thermal compression bonding is per-
formed by placing the busbar circuit 24 between the up-
per insulator layer 22 and the lower insulator layer 26
that are in such stages and subjecting the busbar circuit
24 to heating and pressing. Accordingly, the thermo-set-
ting resin of the lower insulator layer 26 that is not fully
cured is melted to fill gaps 42 between the busbars 14
constituting the busbar circuit 24 (see FIGS. 3 and 5),
and is fixed to the upper insulator layer 22, thereby serv-
ing as an integrated insulator layer. As a result, as shown
in FIG. 2, the busbar circuit unit 16 is formed as one piece
by the busbars 14 being buried between the integrated
insulator layers 22 and 26, and exposed sections 44 in
which parts of the upper surfaces of the busbars 14 are
respectively exposed through the through-holes 40
formed on the upper insulator layer 22 are formed on the
busbar circuit unit 16. Note that the lower insulator layer
26 is fully cured by being cooled after the thermal com-
pression bond, and will not be melted even by being heat-
ed thereafter.
[0034] As shown in FIGS. 2 and 6, the busbar circuit
unit 16 having such a configuration has, on the end 28b
(at the front of FIG. 2) of the busbars 14, the connector
connection terminal section 32 that is formed as one
piece therewith and protrudes outward from the insulator
layers 22 and 26, the connector connection terminal sec-
tion 32 serving as a terminal section. Furthermore, as
shown in FIG. 6, the end of the busbar 14 of the connector
connection terminal section 32 is bent and folded over,
and thereby the plate thickness of the connector connec-
tion terminal section 32 (L1) is substantially twice as large
as the plate thickness of the busbar 14 (L2). Accordingly,
it is possible to reduce the plate thickness (L2) of the
intermediate section in the length direction of the busbars
14 constituting the circuit section while ensuring the plate
thickness (L1) that is needed for the connector connec-
tion terminal section 32. Therefore, it is possible to avoid
a plate thickness of the circuit section of the busbars 14
that is larger than necessary in conformity to the connec-
tor connection terminal section 32, achieving a reduction
in material cost. Furthermore, since it is possible to re-
duce the thickness of the circuit sections of the busbars
14 that are buried between the insulator layers 22 and
26, making it also possible to reduce the entire thickness
of the insulator layers 22 and 26 and to advantageously
achieve a reduction in material cost and a reduction in

size and thickness of the entire busbar circuit unit 16.
[0035] Then, as shown in FIGS. 1 and 2, the printed
circuit board 12 is overlapped with and fixed to the busbar
circuit unit 16 having such a configuration. Specifically,
a surface 48 of the printed circuit board 12 that is opposite
to a mounting surface 46 on which the electrical compo-
nents 20 are to be mounted is overlapped with the busbar
circuit unit 16, that is, the upper insulator layer 22 of the
busbar circuit unit 16 is overlapped with the printed circuit
board 12, and is fixed thereto via the clinch sections 36,
which constitute fixing means.
[0036] Here, the clinch sections 36 are provided, as
shown in FIG. 2, at the ends 34a and 34b of the busbars
14 constituting the busbar circuit 24 of the busbar circuit
unit 16 that extend outward from outer edge sections 50a
and 50b of the insulator layers 22 and 26 in the longitu-
dinal direction. As shown in FIG. 5, at the ends 34a and
34b of the busbars 14, the front ends of the above-de-
scribed clinch sections 36 that are cut and raised upward
are bent toward the printed circuit board 12, and the print-
ed circuit board 12 is held between the upper insulator
layer 22 and the front ends of the clinch sections 36, and
thereby the upper insulator layer 22 of the busbar circuit
unit 16 is fixed to the printed circuit board 12.
[0037] Therefore, an adhesive sheet that is conven-
tionally needed for fixing a busbar circuit unit to a printed
circuit board can be omitted, making it possible to reduce
the number of components. Additionally, since the fixa-
tion of the busbar circuit unit 16 to the printed circuit board
12 is made by the mechanical fixing means using the
clinch sections 36, it is possible to firmly and reliably
maintain the fixation state of the busbar circuit unit 16 to
the printed circuit board 12 without being further affected
by heating at the time of soldering the electrical compo-
nents 20 to the printed circuit board 12, which will be
described later.
[0038] On the other hand, as shown in FIG. 2, the print-
ed circuit board 12 has substantially the same shape as
the upper insulator layer 22 constituting the busbar circuit
unit 16, and has through-holes 52 at positions corre-
sponding to the exposed sections 44 of the busbar circuit
unit 16. Accordingly, parts of the upper surfaces of the
busbars 14 are exposed at the mounting surface 46 of
the printed circuit board 12. Accordingly, as shown in
FIG. 7, in the circuit assembly 10 having such a config-
uration, the terminal sections 56 of the electrical compo-
nent 20 can be mounted on the printed wiring 54 of the
printed circuit board 12 and the exposed section 44 of
the busbar circuit unit 16 by, for example, reflow soldering
using lead-free solder 58 or the like. As described above,
since the electrical components 20 can easily be sol-
dered to the printed wiring 54 of the printed circuit board
12 and the busbar 14 of the busbar circuit unit 16 by
reflow soldering, the manufacturing process can be sim-
plified.
[0039] Here, a tie-bar cutting process for cutting a tie-
bar (not shown) that temporarily bundles the plurality of
busbars 14, and a bending process for bending the ends
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of the busbars 14 to form the fuse connection terminal
section 30 and the connector connection terminal section
32 are performed after the reflow soldering in the present
embodiment, but may be performed before the reflow
soldering. Note that for ease of understanding, in all the
figures, the busbars 14 are shown in the state of having
completely subjected to the tie-bar cutting and the bend-
ing process.
[0040] Lastly, a heatsink 18 that is made of a metal
plate and has a shape that is slightly larger than the flat
part of the busbar circuit unit 16 is directly fixed to a lower
surface 62 of the lower insulator layer 26 of the busbar
circuit unit 16 that is opposite to the upper surface 60 of
the upper insulator layer 22 that is overlapped with the
printed circuit board 12, by a well-known thermally-con-
ductive adhesive agent (not shown) such as an epoxy
resin. In the present embodiment, since the busbars 14
are buried in the integrated insulator layers 22 and 26, it
is possible to directly fix the heatsink 18 made of a metal
plate to the busbar circuit unit 16. Therefore, an insulating
member that is provided separately for mounting a heat-
sink to a busbar circuit unit can be omitted, making it
possible to reduce the number of components, to simplify
the structure, and to facilitate the manufacturing.
[0041] According to the circuit assembly 10 of the
present embodiment that has such a configuration, the
circuit assembly 10 is configured in a state in which the
busbars 14 are buried in the integrated insulator layers
22 and 26, and the upper insulator layer 22 of the busbar
circuit unit 16 is overlapped with the printed circuit board
12 and is fixed thereto via the clinch sections 36 config-
uring the fixing means. Accordingly, even if the circuit
assembly 10 is heated when the electrical component 20
is mounted by soldering, and the solders on the surfaces
of the busbars 14 are melted, the melting of the plating
does not affect the upper insulator layer 22 serving as
the fixation surface of the busbar circuit unit 16 that is
fixed to the printed circuit board 12, and the fixation state
is reliably maintained.
[0042] Therefore, it is not necessary to change the type
of the plating on the surfaces of the busbars 14 depending
on the heating temperature at the time of soldering, im-
proving the degree of freedom of selection for plating of
the busbars 14. For example, even if the electrical com-
ponent 20 is mounted on the circuit assembly 10 by reflow
soldering using the lead-free solder 58, the busbars 14
can be plated with tin, which has a lower melting temper-
ature than the lead-free solder 58.
[0043] In addition, since the busbar circuit unit 16 is
configured as one piece by the busbars 14 being buried
between the integrated insulator layers 22 and 26, han-
dling and the insulation property of the busbar circuit unit
16 are improved.
[0044] Hereinafter, another aspect of the fixing means
for use in the circuit assembly 10 of the present invention
will be described in detail with reference to FIG. 8. The
same reference numerals as those of the above-de-
scribed embodiment are given to the same configurations

in the figure as those of the above-described embodi-
ment, and detailed descriptions thereof are omitted. In
other words, a circuit assembly 64 indicates an embod-
iment different from the above-described embodiment in
that the fixing means is configured by an adhesive sheet
66 that is provided between the upper insulator layer 22
of the busbar circuit unit 16 and the surface 48 of the
printed circuit board 12 that is opposite to the mounting
surface 46. Also in the circuit assembly 64, the upper
insulator layer 22 of the busbar circuit unit 16 is fixed to
the printed circuit board 12 by the adhesive sheet 66,
and thus the circuit assembly 64 can have substantially
the same configuration as that of the circuit assembly 10
of the above-described embodiment, making it possible
to achieve the same effects.
[0045] Furthermore, a wide range of the contact sur-
face of the upper insulator layer 22 of the busbar circuit
unit 16 to the printed circuit board 12 can reliably be fixed
to the surface 48 of the printed circuit board 12 that is
opposite to the mounting surface 46 via the adhesive
sheet 66. Moreover, since the adhesive sheet 66 is di-
rectly adhered to the upper insulator layer 22, and is sep-
arated from the plated section of the busbar 14, it is pos-
sible to eliminate the influence of melting of the plating
on the surface of the busbar 14 on the adhesion force,
and to advantageously maintain the stable fixation state.
[0046] Note that in this aspect, an example is shown
in which instead of the clinch sections 36, the adhesive
sheet 66 is employed as the fixing means, but it is also
possible that both the clinch sections 36 and the adhesive
sheet 66 are employed as the fixing means to achieve
more reliable fixation between the printed circuit board
12 and the busbar circuit unit 16.
[0047] The embodiments of the present invention have
been described in detail, but the present invention is not
limited to the specific description. For example, any fixing
means may be used as long as it can fix the upper insu-
lator layer 22 of the busbar circuit unit 16 to the surface
48 of the printed circuit board 12 that is opposite to the
mounting surface 46 at a fixed relative position, and may
be, for example, an adhesive agent that is provided be-
tween the upper insulator layer 22 and the printed circuit
board 12, or may be configured by, for example, a bolt
and a nut that sandwich the upper insulator layer 22 and
the printed circuit board 12.
[0048] Furthermore, the busbar circuit unit 16 may be
configured by, in addition to the exemplified thermal com-
pression bonding method in which the busbars 14 are
sandwiched from the front and rear sides by the prepreg
sheets, a method in which an insulator layer made of a
synthetic resin is molded around the busbars 14 with the
busbars 14 used as insert articles.

List of Reference Numerals

[0049]

10, 64: Circuit assembly, 12: Printed circuit board,
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14: Busbar, 16: Busbar circuit unit, 18: Heatsink, 20:
Electrical component, 22: Upper insulator layer, 26:
Lower insulator layer, 28a, 28b: End, 30: Fuse con-
nection terminal section (terminal section), 32: Con-
nector connection terminal section (terminal sec-
tion), 36: Clinch section (fixing means), 40: Through-
hole, 44: Exposed section, 46: Mounting surface, 48:
Opposite surface, 50a, 50b: Outer edge section, 52:
Through-hole, 54: Printed wiring, 56: Terminal sec-
tion, 60: Upper surface (overlapped surface), 62:
Lower surface (opposite surface), 66: Adhesive
sheet (fixing means)

Claims

1. A circuit assembly in which a busbar circuit unit that
is constituted by a plurality of busbars is overlapped
with and fixed to a printed circuit board that has a
printed wiring,
wherein the busbar circuit unit is configured as one
piece by the busbars being buried in an insulator
layer, and has an exposed section in which a part of
the busbars is exposed via a through-hole formed in
the insulator layer,
the insulator layer of the busbar circuit unit is over-
lapped with the printed circuit board, and is fixed to
the printed circuit board via fixing means, and
terminal sections of an electrical component are sol-
dered to and mounted on the exposed section of the
busbar circuit unit and the printed wiring of the printed
circuit board.

2. The circuit assembly according to claim 1,
wherein the busbar circuit unit has a terminal section
that is formed as one piece with ends of the busbars
and protrudes outward from the insulator layer, and
a thickness of the terminal section is increased by
folding over the ends of the busbars.

3. The circuit assembly according to claim 1 or 2,
wherein the fixing means is constituted by a clinch
section that is provided at an end of the busbars pro-
truding outward from an outer edge section of the
insulator layer of the busbar circuit unit, and the in-
sulator layer of the busbar circuit unit is fixed to the
printed circuit board by the clinch section being bent
toward the printed circuit board with which the insu-
lator layer is overlapped and the printed circuit board
being sandwiched between the insulator layer and
the clinch section.

4. The circuit assembly according to any one of claims
1 to 3,
wherein the fixing means is constituted by an adhe-
sive sheet that is provided between the insulator lay-
er of the busbar circuit unit and the printed circuit
board.

5. The circuit assembly according to any one of claims
1 to 4,
wherein a heatsink made of a metal plate is directly
fixed to a surface of the busbar circuit unit that is
opposite to a surface overlapped with the printed cir-
cuit board.

6. The circuit assembly according to any one of claims
1 to 5,
wherein a surface of the printed circuit board that is
opposite to a mounting surface is overlapped with
the busbar circuit unit, the printed circuit board has
a through-hole at a position that corresponds to the
exposed section of the busbar circuit unit, and a bus-
bar is exposed on the mounting surface of the printed
circuit board.
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